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Asset Management 


- The new challenge 


°° We believe the implementation of Asset Management tools will 
revolutionize the competitiveness of customers in much the same way 
that process optimization revolutionized the industry.’ ’ 


by Steve Sabin 

Marketing Manager, 

Control System Relationships 
Bently Nevada Corporalion 





sset Management is a term being used with increasing 

frequency, particularly among customers and suppliers 

in the process and power generation industries, 
Consequently, the term is also playing a major role in our 
thought processes and product planning at Bently Nevada. 
However, Asset Management concepts may not be familiar to 
many of you. This article illustrates what we mean by Asset 
Management and the role that Bently Nevada's products and 
services can play in it. To help, lets consider a fictional, but 
plausible, scenario... 


fon chewed on his pencil nervously and reviewed his 
spreadsheet once again. He'd been over the figures at least five 
Himes and each time the facts were the same.. profits were dow 
and maintenance costs were skyrocketing. Knowing he'd be 
sharing this information with corporate executives in afew days 
when he gave his annual report only heightened the sense of 
dread he was feeling, 


Ron had been Plant Manager for a little ever eight months, 
and this was to be his first opportunity to address corporate 
execuitves, Months before tre had imagined this meeting — he 
anticipated presenting figures that showed continued improve- 
ment in plant profis. Ron thought this first meeting would cre- 
afte an excelent first impression, thet he was a competent young 
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manager improving an already excellent plant. However, this 
was toi promising to be the faverable meeting he had envi- 
sioned when he look the job. In fact, it was going to be just the 
opposite. Where had things gone wrong? Hi just didn't seem 
possible, considering the plant's recent history. 


When he'd taken the job, it hee seemed like the perfect 
anperiininy The previous three years had seen significant pro- 
duction increases and record-setting profits. The plant was the 
pride and joy of the corporation...a model of “best practice” 
forall the other plants in the company. in fact, Rons predeces- 
son CH, had been se successful, that he'd been promoted to 
corporate headquarters, which opened the door for Ran to step 
Gas plant manager. 


Cis approach had been straightforward... he had champi- 
oned a process control system upgrade that included a new 
Distributed Control System and advanced controls able ta opti- 
mize the entire production process. Cliff head taken consider- 
able risk due to the large tvestment in automation this 
required... millions of dollars in fact, But Cliff's studies had 
shown tet the project would pay back in less than d2 months 
by significantly increasing the plants ability to produce product 
closer to specifications and by running the process closer to 
design constraints. Cliff was confident that corporate approval 
for this upgrade would not result in disappointment, 


As promised, the project was deemed a success with a pay- 
back of just ten montis. The following two years were marked 
by maximized plant throughput, minimized energy costs per ton 
af product, and record-setting profits, Cliff's risk-taking had 
paid off handsomely, and the new title on his business card and 
corner office at corporate freadguarters were constant 
reminders. 

Such was the situation Ron found himself in now, He'd done 
nothing remarkably different than Chif.. in fact, he'd been 
“mentored” by Cliff personally and knew that he wes running 
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the plant in much the same wey as Cliff would himself. So why 
the sudden downturn? As Ron pondered the situation, he could 
net come up with anything he'd done thar Cif would nat have 
done. ft jusi didn't make sense..." Sve dane everything just the 
wey Ch would have dene it.. why me?” 


And then it dawned on him.. maybe that was just Ihe prob- 
lem. Was there something Cliff did. or didn’t do.. dhat was 
contributing to the seeming streak of bed luck during Ron's ini- 
tial eight months on the jab? Maybe it was something Cliff had 
done over the last three years that Ron was simply perpetuating 
and, as luck would have i, was only just now beginning to have 
repercussions , 


Ron decided that if he was going to have to share bad news 
in the executive meeting he couldn't change that. But he could 
make sure he understood why things had gone wrong, and have 
a strong plan of action fa correct the situation. Ron sent an g- 
mail to his Maintenance Manager, Operations Manager, and 
Process Engineer to meet in his office at 3:00 thar afternoon, 
He was determined to get to the bottom of this after all... 


We'll rejoin Ron’s story ina moment. First. let's look a lit- 
tle more closely at this idea of process optimization, Figure | 
shows the desirable results (minimized energy cost, reduced 
product variability, increased throughput, lower emissions, etc.) 
we wish to optimize on the vertical axis and the process operat- 
ing point along the horizontal axis. A real plant will have a 
highly complex relationship between the parameters to be min- 
mized or maximized (ie. optimized) and the operating points 
of the process.,.so complex, in fact, that it is impossible to 
model in 2- or even 3-dimensions, However, our simplified 2- 
dimensional diagram will convey the basic concepts. 

Referring again to Figure | and our fictional character Cliff, 
let's consider what Clif accomplished, Before the new control 
system, Cliff was operating his plant somewhere around the 
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point marked A. Cliff realized that if he could move the opera- 
tion to point B, the decreased fuel costs, increased throughput, 
and other optimizations could be achieved without any changes 
to the physical plant assets, such as piping, vessels, and rotating 
machinery. This improvement in desirable results is shown by 
A in Figure 1. By simply controlling the process more intelli- 
gently, he could run the plant closer to optimum, 


Thousands of process plants are currently performing, or 
have already performed, control system upgrades designed to 
help them optimize their processes. The paybacks for these 
upgrades are generally short (less than twelve months) and 
result in improved profits totaling millions of dollars per year, 


With all the positive aspects of process optimization, you 
may be wondering where problems can occur. The answer lies 
not in what process optimization includes but rather what it 
often fails to include, Let's rejoin our story for the answers to 
this important question. 


Ron's meeting had proven ta be very fruitful, As he gues- 
honed his Maintenance Manager and Process Control Engineer 
he'd learned that part of Cliff's strategy was to push the process 
harder, right to nameplate ratings of the machinery iH many 
cases, and even beyond, The optimization routines rarely 
included asset constraints with the possible execption of maxi- 
mun rotational speeds allowed. The Maintenance Manager's 
problem was thet the plant had never previously been pushed to 
these limitis. A lack of proper instrumentation on the machinery 
meade ff impossible to determine the stress these process 
demands were having on the machines. No one really knew 
exactly where the machines could operate, relative to their 
nameplate ratings, without seriously degrading their useful life, 
This included not oniy the load on the machines, but process 
emperaires, pressures, flows, and other parameters that influ- 
enced the process fluids and materials as they moved through 
the machines. | 
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AS Ron new, a compressor faire during the fast month hed 
been d major contribnior to the plant's poor economie perfor- 
mance The failure coulda T have come dia worse Mere. Product 
prices were at an gqil-iine high, but production had to be 
reduced to 30% of normal since the compressor was a critical 
pant af the process stream and normally ran in parallel wini 
another machine, Alihe tate, the focus had been an getting the 
machine back online rather then performing a detailed sindy of 
why the foilere occurred. However Ron heel instructed! his 
Mamtenauce Manager to nncover the root cause of the failure, 
once the machine was back online and the process was again 
numing at fil cepecitn Rons Maintenance Manager had 
learned a great deal since the failure, and this meeting proved 
the perfect qppertunutty te share iis findings, 

Wher the Maintenance Manager had investigated the roo 
case af tte fatlure, the sveptoms clearly indicated a fluid 
instability m te compressor Specifically, tre process gas was 
exhibiting a whiri condilion at ihe seal, A thorough analysis, 
along with input from the Operations Manager and the Process 
Engineen yielded some ather impartaat findings. The Process 
Engineer verted that process constraints allowed for a + 30% 
flow variation ta the compressor However af a pariiculier Taw 
condition, the sedl whirl would acer: They agreed thai, by sim- 
ply avoiding ihis flaw condition in the compressor they could 
keep ihe whiri fran occurring, Further the presence of parallel 
CoMpressors Made H siratettforweard to share the load between 
the nwa machines while sill allowing any desired total flow con- 
dition The process was conytetely wnaffected and there wes no 
impact to the process optimization. There was, as they had 
learned the herd way, a tremendous impact to the asset life. 


Another key piece af the puzzle alse surfaced. According to 
ihe Gperations Manager operators currently deal no vibration 
information on these machines at all. Although a predictive 
maintenance program was in effect, H consisted af monthiy 
readings taken with a portable data collector The result wees 
fen operations fad no “reel! thane” feedback that would indicate 
wher the compressors were experiencing Me whirl condition. 
in the mnlthely event Hit data was cathered when the machine 
wes expenencing Hus condition, H was virtieally papossible to 
correlate tits with process conditions, such as compressor flow, 
Thus the key connection about process effecis on te asset 
would fave been overlooked, 


Uifornadely, when the Maintenance Manager had sug- 
gested an online system several years age, Cliff had elected to 
Save costs Oy employing d portable data collection program for 
predictive maintenance on all machines, even large, critica 
chmpressor Deins, Ron would need no urging in the future to 
see the value of onlite svstems with operator feedback, 

focemen Ron and his managemenl fen reached a signifi- 
cani conclusion. The plani optumization took into decount only 
whet wes optimal for ihe process, No consideration head been 
given 10 Nee effect on the assets that resulted from changes m tre 
process. Piping corrosion, machinery stress, and a host of other 
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factors thet had a direct bearing on the life of the assets, were 


related te process conditions, As they had learned fir the com- 
pressor Situation, sometimes relatively minar process adjusi- 
ments, WHA minimal impact to the process, could have major 
Hpac on ihe machinery, 


Ron and his team outlined some basic principles that world 
guide (heir actions tt Ure future. 


‘Focusing oniy on ihe process did nat necessarily result in 
optimal business decisions, Managing the business meant 
managing Both the process and the assets that were used in 
the process. True optimization represents the optimum bal- 
ace between asset mandgentent aid process management, 


*Gperdiions were ihe “front line” in the minute-lyy-utiiute 
operations af the plant, The suiple act of property Msiru- 
menting the assets and providing Wiis infarmeation to opera- 
jars could help them identify process conditions that aceel- 
ended the wear on ihe assets or actuedty damaged them, 


* Portable data collection could net adequately correlate 
process operating conditions with machinery conditions. 
Furthermore, the tifornation contd noi be presented to 
aperators in redil time to helo then understand the correla- 
Hew and avadd certain operating reaions, 


* Process aaftimization rautines could incorporate more 
decntate consirainis on the process if more iifermeation on 
He machinery and other asset behavior were avetable. 
fuelligent trade-offs could be made between optimal 
process performance aud optimal asset performance, 10 
achieve oplinial business decisions, £4 sone cases, an opl- 
inal business decision nieht be te sacrifice a machine. 
However H wes imperative that inanagers be able to make 
such decisions knowledgeably: this required proper tisiru- 
mentation fo manage their assets, 


Kon left the meeting with the conviction thet asset Hie 
ment world become a part of fis pleut managemen methadol- 
Oey aned ret asset management could have avoided the 
problems thei plagued his first eight months at the plant He 
heed aostrang Auneh that the compressor wasnt the only asset 
Meat was being affected Dy process changes and gave his team 
ane mont to investigale other assets, such as piping and ves- 
sels, and determine if stmiler accelerated wear was occurring 
elsewhere in the plant Ron wes willing te ber thet they'd find 
dozens of opportunities te apply asset management principles. 

Although Ron couldn't change the figures he'd be presenting 
lo execuiive management ina few days, he was confident he had 
the answer he'd been looking for wheat went wrong and how le 
comMd correct it, in feet, Row now felt he was in a position to 
actively Guiprove on the results CHT bad achieved. Perhaps 
hed impress executive management in spite of the bad 
news... Ron would show thet he could not only learn fram mis- 
takes bur actuelly find opportunities i rem, 


Many of Bently Nevada's customers are coming to the same 
conclusions as our fictional friend Ron. Most of the significant 
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gains available through better process control have already been 
made, and the discipline of process optimization is reasonably 
understood. Further gains will be made not so much by better 
control of the process, but by a better understanding of how the 
process affects plant assets and by proper asset management 
programs. Figure 2 shows how the proper use of both process 
and asset information can yield optimal business decisions. 

With the process operating at point A, process revenues are 
maximized. However, the maintenance costs are also quite 
high. By operating the process at point B instead, there is very 
little change Ap, in the process revenue. The change Ac in 
maintenance costs 15 significant, though. When making an opti- 
mal business decision, it is this difference between process rev- 
enue and maintenance costs that should be maximized. This 
would dictate operation at point B in Figure 2. 


Bently Nevada is excited about the role our products will 
increasingly play in an effective Asset Management program, 
because a significant part of most plant's assets are their rotat- 
ing machines. Bently Nevada is not just talking about Asset 
Management...we are delivering products today that you can 
effectively implement in your asset management program, For 
example, our Trendmaster® 2000 for Windows and Data 
Manager® 2000 for Windows NT software provide NetODE™ 
and Modicon Modbus® communication protocol capabilities, 
These effectively “open” our product, so data can be shared 
with process control systems, data historians, plant optimization 
software, and other relevant software applications. 


Much of the value to be gained is in simply exposing opera- 
tions to the effects that process changes are incurring in the 
machinery. These communications capabilities make it much 
easier to integrate our products with the other control and 
automation products you use in your plants, particularly the 
operator interface products. With the trend toward the use of 
Microsoft's Windows NT operating system in even large-scale 
DCS systems, it is now possible to actually run Bently Nevada 
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software on operator consoles. For the more traditional UNIX 
and YMS operating system environments, these products are X- 
Windows compatible, which also provides a cost-effective 
means to get asset information in front of operators. 


We are already delivering the right information to the right 
people with our Engineer Assist™ software. It goes beyond 
simply presenting dala to operators and machinery specialists 
and actually provides written reports on the nature, severity, 
and, most importantly, root cause of machinery problems. It is 
capable of using process information, such as flows, pressures, 
and temperatures, along with the machinery data provided by 
Bently Nevada's online software, such as TOM2?, DDM2. and 
Data Manazer® 2000. 


Our challenge in the near future involves presenting the right 
information to others in the plant besides operators and machin- 
ery specialists. These include instrument maintenance person- 
nel, plant management, process control personnel, and 
machinery OEMs, Another equally important challenge is to 
ensure the information we provide to various people is gerion- 
able, Por example, actionable information for an operator 
might take the form of an advisory right on their process control 
system screen that tells them what is happening, why it is hap- 
pening, and perhaps most importantly, what they can do to make 
the situation better munediately, We are already leading the 
industry with the capabilities in our systems today, However, 
you Can expect even more exciting developments from Bently 
Nevada m the future as we expand the capabilities of our sys- 
tems to address asset management issucs. 


We believe the implementation of Asset Management tools 
will revolutionize the competitiveness of customers in much the 
same way that process optimization revolutionized the industry. 
You can depend on Bently Nevada to demonstrate leadership in 
this Important area through our cooperative efforts with leading 
process control suppliers, our comprehensive knowledge of 
rotating machinery, and our continued product innovation W 
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